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FOREWORD 
The files contained in this report are the compilation of all materials pertaining to the first workshop 
on Accelerated Fuel Qualification (AFQ): AFQ Workshop I. The overall goal of the workshop was 
to discuss how modeling and experiments can be simultaneously exploited to markedly reduce 
the years of data (and associated costs) that are currently required for deployment of new nuclear 
fuels utilizing the new AFQ methodology. 
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1 BRIEF OVERVIEW 
The first AFQ workshop was held on Friday, May 31, 2019, in Washington, DC, with over 30 
expert participants from industry (General Atomics, Framatome, Lightbridge, TerraPower, 
Westinghouse), national labs (ANL, INL, LANL, ORNL), DOE-NE, NRC and academia (University 
of Florida and University of Tennessee). The overall goal of the workshop was to discuss how 
modeling and experiments can be simultaneously exploited to markedly reduce the years 
of data (and associated costs) that are currently required for deployment of new nuclear 
fuels utilizing the new methodology of Accelerated Fuel Qualification (AFQ). There were 
nine presentations given during the workshop, which included an overview presentation, five case 
studies, summary of relevant national lab capabilities and on-going DOE programs, as well as 
perspective from the NRC. 

2 WORKSHOP AGENDA AND PARTICIPANTS 
Table 1.  Workshop Agenda 

Time Agenda Item 

08:30-08:50 Welcome and introductions 

08:50-09:20 AFQ Overview: what is AFQ and why is it important? 

09:20-11:00 Example case studies 

11:00-11:15 Break 

11:15-12:30 Elements of AFQ: DOE Lab capabilities and approaches: 
Computational & Experimental 

12:30-13:30 Lunch 

13:30-14:15 NRC perspectives 

14:15-15:45 Open discussion 

15:45-16:00 Break 

16:00-16:45 Next steps 

16:45 Adjourn 

 
Table 2.  Workshop Participants 

Affiliation Name Email 

Argonne National Lab   
 Abdellatif (Latif) 

Yacout 
yacout@anl.gov 

Department of Energy   
 Janelle Eddins janelle.eddins@nuclear.energy.gov 
 Madeline Feltus madeline.feltus@nuclear.energy.gov 
 Frank Goldner frank.goldner@nuclear.energy.gov 
 David Henderson david.henderson@nuclear.energy.gov 
 Bill McCaughey bill.mccaughey@nuclear.energy.gov 

Framatome   
 Joshua Parker josh.parker@framatome.com 
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Affiliation Name Email 

General Atomics   
 Christina Back Christina.Back@ga.com 
 John Bolin John.Bolin@ga.com 
 Ron Faibish Ron.Faibish@ga.com 

Idaho National Lab   
 Steve Hayes steven.hayes@inl.gov 
 Matthew Kerr Matthew.Kerr@inl.gov 

Lightbridge Corporation   
 Jim Fornof JFornof@Ltbridge.com 
 Aaron Totemeier Atotemeier@ltbridge.com 

Los Alamos National Lab   
 David Andersson andersson@lanl.gov 
 Ken McClellan kmcclellan@lanl.gov 
 Chris Stanek stanek@lanl.gov 

Nuclear Regulatory 
Commission 

  

 Travis Boyce travis.boyce@nrc.gov 
 Paul Clifford Paul.Clifford@nrc.gov 
 Tim Drzewiecki tim.drzewiecki@nrc.gov 
 Lucas Kyriazidis Lucas.Kyriazidis@nrc.gov 
 Jeff Schmidt paul.schmidt@nrc.gov 
 Chris Van Wert Christopher.VanWert@nrc.gov 

Oak Ridge National Lab   
 Andrew Nelson nelsonat@ornl.gov 
 Kurt Terrani terranika@ornl.gov 

TerraPower   

 Pete Gaillard pgaillard@terrapower.com 
 James Vollmer jvollmer@terrapower.com 

University of Florida   
 Michael Tonks michael.tonks@ufl.edu 

University of Tennessee-
Knoxville 

  

 Brian Wirth bdwirth@utk.edu 
Westinghouse   

 Andrew Bowman bowmanab@westinghouse.com 
 Zeses Karoutas karoutze@westinghouse.com 
 Kathryn Metzger metzgeke@westinghouse.com 

3 AFQ DEFINITION 
The combination of physics-informed advanced nuclear fuel performance modeling and 
simulation (m&s) tools with targeted irradiation and other select experimental data that can 
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significantly reduce the cost and number of integral irradiation tests and, ultimately, the cost and 
time associated with new fuel qualification. 

4 HIGH-LEVEL TAKEAWAYS 
4.1 Agreed-upon Status Today 

1. Significant advancements in computational power and tools in the recent years have 
enabled the increasingly accurate prediction of material properties and behavior from 
basic principles through complex meso and engineering scale phenomena. 

2. Experimental capabilities, such as the ORNL mini-capsule and the INL FAST 
irradiation vehicles, are emerging elements that can be used in a systematic AFQ 
methodology. Importantly, they enable a new-class of targeted experiments and 
complement work already occurring at the DOE-funded facilities such as ATR, HFIR, 
TREAT, LAMDA, and others. 

3. The DOE NEAMS and AFC programs are well positioned to assist in developing and 
implementing AFQ. Discussion in this workshop demonstrated that we don’t have all 
the pieces needed to implement AFQ. 

4. NRC sees additional flexibility in licensing of advanced non-LWRs when compared to 
LWRs, given the already well-understood process associated with the latter. 

5. The NRC participants are quite willing to explore and assess applicability and 
usefulness of the AFQ methodology in the qualification and licensing of new fuels 

6. DOE is supportive of the concept. 
7. Further discussion is needed to determine whether (a) a generic approach to AFQ 

should be developed; (b) simultaneous development of a generic approach and 
specific demo projects that address new fuel needs for a specific reactor system is 
recommended; or (c) no generic approach can be established and AFQ can only be 
demonstrated via specific demo projects 

8. Developing AFQ to address accident scenarios would be important. 

4.2 The What’s and Why’s of AFQ 
1. By exploiting advanced m&s tools to inform choice of targeted experiments and data 

acquisition, the AFQ methodology has the potential to reduce the high number of new 
nuclear integral tests that are required to qualify new fuels while maintaining the 
highest safety standards and requirements. All participants strongly agree that the 
AFQ methodology in no way will substitute the need for integral fuel testing. 

2. The time for action is now. The US nuclear industry is struggling to compete with 
foreign, state-owned competitors. Any leg-up on competition would be welcomed, 
including a way to qualify and license reactor systems, fuel and their components in 
more efficient and cost-effective ways. 

3. Advanced reactors will greatly benefit from a new, accelerated fuel qualification 
process whereas LWRs to a lesser extent, given that their associated Standard 
Review Plan (SRP) is already well known. 
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4. Gaps in infrastructure and other resources that are needed to enable optimal 
application of AFQ to fuel qualification need to be more fully examined. 

5. Uncertainties associated with any computational techniques to model or simulate 
material properties and/or behavior need to be quantified and their implications on 
validity of m&s results assessed. 

4.3 Moving Forward 
1. The group agreed on creation of a Technical Working Group (TWG) that would be 

charged with furthering the development and applicability of the AFQ methodology. 
The TWG’s draft charter should be developed by the next AFQ workshop. 

2. All stakeholders are encouraged to continuously communicate with each other on all 
issues and developments related to AFQ. 

3. NRC recommended linking any AFQ-related fuel work to safety analysis activities of 
the reactor system as a whole (i.e., a holistic approach to safety analysis). 

4. The idea of a template to facilitate integration of the AFQ methodology into the NRC 
regulations was floated and merits exploration. 

5. Finding ways to specifically emphasize and facilitate m&s to work hand-in-hand with 
experiments, in an integrated way, would accelerate establishment of the AFQ 
methodology. At the agency level, recognize and put resources into developing and 
assessing it? At the working level, establish and encourage collaborations that couple 
m&s with experiments? 

5 SUMMARY STATEMENT 
Accelerated Fuel Qualification (AFQ) is to benefit all stakeholders that are involved in R&D and 
licensing of new fuels, and relevant technologies, for nuclear energy. The methodology provides 
a framework to organize efforts among stakeholders with the intent of clarifying interactions and 
research processes that industries/universities can follow to provide the DOE and NRC with 
information/data they need for their respective assessments. An agreed-to methodology provides 
guidance to industry on the path needed to qualify new materials and technologies in an 
expeditious way that incorporates modeling and simulation with experiments. 

6 SPECIFIC NEXT STEPS FOR AFQ 
1. Plan for a follow up workshop in the fall 2019 timeframe. The workshop should aim to 

follow up on items listed in the takeaways above. 
2. Establish the AFQ Technical Working Group. This could be discussed and agreed 

upon in the next workshop meeting. 

Specific Terminology: 

Integral irradiation tests: Full fuel-cladding irradiations in a test reactor like ATR with similar reactor 
conditions, or in commercial reactors. 
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Physics-informed: Use of physics-based modeling to describe physics phenomena instead of 
empirical fits to data. These models and simulations would need to be tested and found to 
consistent with experimental data in order to be relied upon for licensing. 

Targeted experiments: Those experiments done in conjunction with modeling and simulations to 
test m&s “predictions”. 
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Accelerated Fuel Qualification (AFQ): Overview 



GA-A29407 

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this document 
A-2 



GA-A29407 

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this document 
A-3 



GA-A29407 

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this document 
A-4 



GA-A29407 

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this document 
A-5 



GA-A29407 

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this document 
A-6 



GA-A29407 

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this document 
A-7 



GA-A29407 

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this document 
A-8 

 



GA-A29407 

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this document 
A-9 



GA-A29407 

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this document 
A-10 



GA-A29407 

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this document 
A-11 



GA-A29407 

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this document 
A-12 



GA-A29407 

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this document 
A-13 



GA-A29407 

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this document 
A-14 



GA-A29407 

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this document 
A-15 



GA-A29407 

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this document 
A-16 



GA-A29407 

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this document 
A-17 



GA-A29407 

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this document 
A-18 



GA-A29407 

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this document 
A-19 



GA-A29407 

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this document 
B-1 

Appendix B: AFQ Case Studies 
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Appendix F: UC Irradiation Project 
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US DOE-NE Modeling and Simulation 
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